Abstract
Introduction
The study of homogeneous metallocene-based catalysts for the polymerization of a-olefins is one of the most active fields of research and many different types w x of modified systems have been investigated 1,2 . Monocyclopentadienyl-type compounds and particularly Ž . amido dimethylsilyl -bridged cyclopentadienyl comw x plexes 3-6 are being intensively studied because these constrained-geometry catalysts are less restricted and able to polymerize and co-polymerize different bulkier w x olefins 7-9 . Recently, there has been a growing interest in the development of catalytic systems based on supported cyclopentadienyl ligands and metal comw x plexes 10,11 . In this regard, the synthesis of group 4 transition metal complexes containing functionalized w x cyclopentadienyl ligands is of great interest 2 . A large number of compounds containing silyl-substituted cyw x clopentadienyl ligands have been prepared 12,13 , but only a few examples of group 4 derivatives with active w x w x silicon-halogen bonds have been reported 3 5,14,15 . Here, we describe the synthesis, chemical behaviour and characterisation of novel titanium derivatives containing ) Corresponding author. 1 Dedicated to an excellent scientist and a good friend, Peter M. Maitlis on the occasion of his 65th birthday.
Ž
. a dichloro methyl silyl-substituted cyclopentadienyl ligand.
Results and discussion
T h e n o v e l s i l y l -d i s u b s t i t u t e d 1 - Compound 2 was isolated as a yellow solid in 83% yield by cooling a hexane solution to y308C. The 1 H 13 Ä 1 4 and C H NMR spectra of 2 showed a resonance for the methyl group bonded to silicon and an AA X BB X spin system for the cyclopentadienyl ring protons.
The titanium complex 2 was air-and-moisture-sensitive, but could be stored under argon for months as a solid. Its hexane or toluene solutions turned dark green after one week at y308C. The 1 H NMR spectra of these green solutions indicated the formation of very small amounts of transformation products, which were not studied. Compound 2 was readily soluble in aromatic hydrocarbons.
Ž . Reaction of 2 with one equivalent of LiN SiMe in 3 2 hexane at room temperature gave the amido complex
Compound 3 was isolated as orange crystals by cooling a hexane solution to y308C. This selective reaction of lithium salts with the more polar Ti-Cl bonds leading to the metal-amido complex has been observed for other w x related groups 4 and 5 metal compounds 3 . In spite of Ž . the bulkiness of the bis trimethylsilyl amido ligand compound 3 did not eliminate SiClMe even by reflux-3 ing its toluene solution. Thermal decomposition of 3 occurred on heating at 1008C, to give a mixture of decomposition products which was not further studied.
A similar reaction of 2 with one equivalent of centers which could be expected as a mixture of the meso and rac isomers, whereas hydrolysis of two Ti-Cl or two Si-Cl bonds presumably would not induce chirality. The 1 H NMR spectrum of 6 was consistent with the first proposal indicating the presence of only one of the components as it showed four multiplets for the cyclopentadienyl ring protons of an ABCD spin system, along with one resonance due to the silyl-methyl group, 13 Ä 1 4 and this behaviour was also confirmed by the C H NMR spectrum. consistent with the formation of a similar dimeric structure with two chiral silicon atoms which make the two Ž . pairs of ring protons observed as two multiplets and the two protons of both equivalent benzyl methylene Ž . groups observed as two doublets with J s 9.5 Hz H -H non-equivalent. This behaviour was also confirmed by 13 Ä 1 4 the C H NMR spectrum which shows four carbonring resonances. All attempts made to obtain complex 7 on a preparative scale by the addition of a stoichiometric amount of water to its toluene or THF solutions followed by stirring for 4 h, led to mixtures containing 7 as the major component together with other oxo compounds, which could not be separated. For this reason complex 7 could not be identified by elemental analysis. . g, 53.42 mmol in 200 ml of hexane at y208C. The reaction mixture was slowly warmed to room temperature and was stirred for 48 h to ensure completion of the reaction. The precipitate was allowed to settle, the supernatant liquid was filtered and volatiles were removed from the filtrate to yield a yellow-orange oil. Distillation at 70r10-2 mm Hg gave 1 as a pale yellow Ž . . mmol in 75 ml of dichloromethane at 208C and the reaction mixture was stirred for 2 days. Volatiles were removed under vacuum to yield a yellow residue, which was repeatedly extracted into hexane. The hexane solution was concentrated and cooled to y308C to give 2 as Ž a yellow microcrystalline solid 4.27 g, 12.85 mmol, . Calc.: C, 21.65; H, 2.10%.
Experimental

Reagents and general techniques
. Ž . Solid lithium amide LiN SiMe 0.26 g, 1.56 mmol 3 2 Ž was added to a stirring solution of 2 0.52 g, 1.56 . mmol in 50 ml of hexane at 208C. The reaction mixture was stirred for 16 h. The white precipitate which formed was allowed to settle, and the supernatant liquid was filtered through Celite. The filtrate was concentrated ca. 20 ml under vacuum and was cooled to y308C to give Ž orange crystals which were characterised as 3 0.59 g, . Ž .x Ž C -C C H , C and another C -C not ob- . mmol in 75 ml of toluene. The reaction mixture was slowly warmed to room temperature and was stirred overnight. The precipitate which formed was filtered through Celite and volatiles were removed from the filtrate to yield an orange solid. Recrystallisation from toluene-hexane solutions gave 4 as a microcrystalline Ž . . mmol in 30 ml of toluene was added dropwise to a Ž . stirring solution of 2 1 g, 3 mmol in 40 ml of hexane at y208C. The reaction mixture was stirred for 2 h at low temperature and a further 10 h at 208C to ensure completion of the reaction. The toluene solution was filtered through Celite and the filtrate was concentrated under vacuum to ca. 30 ml. Cooling to y308C yielded Ž red crystals of the title compound 5 0.84 g, 1.68 mmol, . . mmol added by syringe at ambient temperature. The reaction mixture was stirred for 5 h and then volatiles were removed under vacuum to yield a yellow microcrystalline solid which was recrystallized from toluene-hexane and identified as the title compound 6 Ž . 
